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An epidemiological 1 , clinical and echocardiographics studies 2, 3 showed that patients with chronic renal failure include patients with chronic hemodialysis 4, 5 have abnormalities of both left ventricular structure and function. Cardiovascular disease is the most common cause of death in dialysis subject. 6 Gagliardi GM et al 5 , reported prevalence of diastolic dysfunction in chronic renal failure patients on hemodialysis about 77.4 %. Left ventricular diastolic function studies in chronic renal failure patients, especially on hemodialysis in Indonesia has not been reported.
In adults with hypertension and chronic renal failure, left ventricular hypertrophy (LVH) is thought to be initially adaptive to improve contractility and lower stress in the face of increased afterload (blood pressure) and preload (volume). The progression of renal failure frequently leads to systolic dysfunction, which is associated with clinical signs of cardiac failure and decreased survival. 7, 8 The association between left ventricular mass and left ventricular diastolic function in chronic renal failure patients on chronic hemodialysis in Indonesia has not been reported. The aims of this study were to evaluate diastolic function in chronic renal failure patients on hemodialysis and determine the association between left ventricular mass and left ventricular diastolic function. All patients had a history and physical examination. Clinical data were collected on the day of the echocardiography evaluation including height, weight, body mass index, heart rate, systolic blood pressure (SBP), diastolic blood pressure (DBP) and hemoglobin.
METHODS

This
Echocardiography
Echocardiograms were recorded with acommercially available ultrasound system (Apogee CX 200). Subjects were examined in the left lateral decubitus position using standard parasternal, short-axis, and apical views. All recordings and measurements were obtained by the same observer according to the recommendations of the American Society of Echocardiography. 9 The measurement of transmitral blood flow velocity and Doppler pulse sample volume were put on the middle of mitral annulus. In addition, transmitral Doppler flow pattern : peak E velocity in centimeters per second (peak early transmitral filling velocity during early diastole), peak A velocity in centimeters per second (peak transmitral atrial filling velocity during late diastole). Then, the E/A ratio and deceleration time in milliseconds (time elapsed between peak E velocity and the point where the extrapolation of the deceleration slope of the E velocity crosses the zero baseline) were calculated.
Pulmonary venous flow recordings were obtained from the four-chamber view directed at the right upper pulmonary vein. Sample volume was obtained 1-2 cm into the pulmonary vein, and the following measurements were carried out: peak S wave velocity in centimeters per second (peak systolic pulmonary venous inflow velocity during ventricular systole), peak D wave velocity in centimeters per second (peak diastolic pulmonary venous inflow velocity during early phase of atrial diastole), and peak A wave velocity in centimeters per second (peak reversed systolic wave during atrial contraction). 10 The definitions published by the Canadian consensus on diastolic dysfunction by echocardiography were used to classify diastolic function as follows: normal, impaired relaxation, pseudonormal, and restrictive pattern. All cardiac valves were examined to rule out significant valvular disease. 11 Left ventricular mass was calculated with formula : LVM ( g ) = 0.8 X 1.04 ( LVEDD + IVST + PWT ) 3 -( LVEDD ) 3 + 0.6, LVEDD was left ventricle end diastolic internal diameter, IVST was interventricular septal thickness and PWT was posterior wall thickness.
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Statistic Analysis
Values are presented as mean ± SD. A 2 sample t test was used to compare mean ± SD of continuous variables. P < 0,05 was considered statistically significant.
RESULTS
Patient Characteristics
The main demographic and clinical characteristics are presented in table 1. Table 2 showed clinical characteristic patients with normal diastolic function and abnormal diastolic function. There were 18 (41.86%) patients with abnormal relaxation, 6 (13.95 %) patients with pseudonormal and 1 (2.3%) patients with restrictive pattern (figure 1). There were no significant difference in body surface area, systolic blood pressure, diastolic blood pressure, pulsed pressure, hemoglobin levels and duration of hemodialysis between the 2 groups. The age in group B was higher than group A, but the ages of the all patients was < 60 y. Also there were no significant difference in LVM and LVMI between the two groups. As compared to group A, Group B showed a significantly lower mitral E velocity, a longer IVRT, and a higher PV velocity.
DISCUSSION
Diastolic function study in chronic renal failure patients on hemodialysis in Indonesia has not been reported. In this study prevalence of diastolic dysfunction was 58.1 %. Gagliardi GM et al 5 reported prevalence of diastolic dysfunction in 31 dialysis patients (26 on hemodialysis, 5 on peritoneal dialysis ) was 77.4 %.
Left ventricular hypertrophy (LVH) is the main manifestation of uremic cardiomyopathy and predicts both cardiovascular events and death, independently of conventional risk factors. Diastolic dysfunction is often associated with left ventricular hypertrophy, and accounts for up to 30 % of heart failure. The association between LVH and left ventricular diastolic function on hemodialysis patients was reported by Gagliardi GM et al 5 .
They showed left ventricular hypertrophy in 71 % patients (eccentric LVH 55 %, and concentric LVH in 16 % patients). Left ventricular hypertrophy is associated with diastolic dysfunction, and both cause of hypotensive episodes during dialytic treatments and heart failure in patients with normal systolic function.
In this study there was no significant differences in left ventricular mass between the groups with diastolic dysfunction and group without diastolic dysfunction. We suggested that there were many factors involved in diastolic dysfunction eg; diabetes mellitus and hypertension. Miyazato et al 2 studied impact of diabetes mellitus on left ventricular diastolic dysfunction in patients with non dialysis chronic renal failure, independent of LVH. They suggested that left ventricular diastolic dysfunction, independent of LVH, is specifically and makedly progressed in patients with chronic renal failure as a result of diabetic nephropathy. Another reason was the sample in this study may be to small. This is the first study in Indonesia that reported the association between left ventricular mass and left ventricular diastolic dysfunction in chronic renal failure patients on hemodialysis. There was no siginificant difference left ventricular mass and diastolic dysfunction.
CONCLUSSION
Prevalence of diastolic dysfunction in chronic renal failure patients on hemodialysis was 58.1 %. There was no significant difference between left ventricular mass in the group with or without left ventricular diastolic dysfunction. The non invasive assessment of left ventricular diastolic function would represent an important advancement in the diagnosis and prevention of heart failure in hemodialysis patients.
